Inability of antisera of certain animal species to sensitize individuals of other species passively has been reported by numerous investigators (Follensby et al., 1944; Kabat et al., 1944) .
For example, rabbit diphtheria antitoxin as well as guinea pig antitoxin passively sensitize guinea pigs, whereas horse antitoxin fails to induce passive sensitization (Neill et al., 1922) . But the reason of such species difference in the sensitizing power of various antisera is obscure. In the previous study, using diphtheria antitoxin, it was proved that the degree of sensitization is determined by the concentration of tissue antitoxin (Ishizaka et al., 1956) .
Therefore, if the tissue antibody concentration should have concern with the species difference of the antiserum used for 'se'nsitization, the degree of sensitization would depend on the antiserum used. Thus, in the present report, it was examined whether or not the concentration of tissue antitoxin, which is reactive to the antigen added, is different depending on the species of antitoxin.
Moreover, by the application of the experimental procedure described in the previous report, the influence of non-sensitizing antibody in the tissues on the degree of sensitization was studied.
MATERIALS AND METHODS

1)
Diphtheria antitoxin used for passive sensitization : For passive sensitization of guinea pigs, guinea, pig antitoxin and equine antitoxin were used. Pooled antitoxic serum obtained from hyperimmunized guinea pigs was fractionated with ammonium sulfate and its globulin fraction was obtained. Equine antitoxic serum was fractionated according to Deutsch et al. (1948) and crude y-globulin fraction (ppt A) was obtained. A part of these globulin fractions was labeled with I181. The procedure for iodination was similar to the one described in the previous report (Ishizaka et al., 1956 (Ishizaka et al., 1956 ).
EXPERIMENTAL RESULTS
Concentration o f Equine Antitoxin and Guinea Pig Antitoxin in the Intestine of Passively Sensitized Guinea Pigs
The ratio of the tissue antitoxin concentration to the circulating antitoxin concentration was examined in the guinea pigs which were sensitized with equine antitoxin or guinea pig antitoxin.
Namely, 40 to 50 units of guinea pig antitoxin were injected intravenously to guinea pigs and 24 hours later , they were bled and their ileum and jejunum were taken out. A strip of each ileum was suspended in the Dale bath and 0.2 Lf/cc of toxoid was added into the bath . Anaphylactic contraction was observed in each case. Then , other strips of each ileum and jejunum were rinsed in Tyrode's solution separately and the tissue antitoxin was extracted by the procedure described above . The antitoxin titer of the extracts and the serum of each animal were determined . Both the tissue antitoxin concentration and the circulating antitoxin concentration were determined taking the avidity of antitoxin into consideration . The ratio of the former to the latter was calculated in each case. The results are shown in 1) of Table 1 .
On the other hand, normal guinea pigs were injected intravenously with 70 Intestinal strips of each animal did not contract by the addition of 0.2 to 1.0 Lf,/cc of purified toxoid.
The other strips of ileum and jejunum were extracted with saline and the concentrations of equine antitoxin in the intestinal tissues and in the serum were determined.
The results are shown in 2) of Table 1 . As shown in this table, the ratio of the tissue antitoxin concentration to the circulating antitoxin concentration was 3 to 4 % in every case. In other words, the ratio was independent on the species difference of antitoxin used for passive sensitization or on the part of intestine.
This finding was confirmed by another experiment using I131-labeled antitoxin (Table 1) . In this experiment, the concentration of tissue antitoxin and the circulating antitoxin were estimated from the radioactivity of the intestine and serum. By the way, the circulating antitoxin concentration estimated from the radioactivity was in :accordance with the one determined by Jensen's intracutaneous rabbit method.
The ratio of the tissue antitoxin concentration to the circulating antitoxin concentration was 4 to 5.5%, and it was irrespective of the species of antitoxin. The difference of the ratio depending on the experimental method would be due to the incomplete extraction of antitoxin from the tissues (Ishizaka et al., 1956 ).
Concentration o f the Reactive Antitoxin in the Intestine
As the anaphylactic contraction of intestine is caused by antigen antibody reaction in the tissues, it seems that the degree of sensitization would be determined by the concentration of tissue antitoxin which is reactive to the antigen added into the bath.
In this connection, the concentration of the reactive antitoxin in the intestine should be determined. For this purpose, the rate of the reactive antitoxin to the total tissue antitoxin was compared in two cases in which guinea pig antitoxin or equine antitoxin was used for passive sensitization. Namely, 24 hours after the intravenous injection of each antitoxin to normal guinea pigs, their intestines were taken out. Antitoxin was extracted from one half of each intestine and the concentration of total tissue antitoxin was determined.
Another half of each intestine was cut into several strips and they were suspended in Tyrode's solution.
Oxygen was babbled into the Tyrode's solution and 1.04 to 34 Lf/cc of toxoid was added in it. After 3 minutes, Tyrode's solution was decanted and the strips were washed with fresh Tyrode's solution repeatedly.
Then, they were homogenized and the concentration of antitoxin contained in the strips was determined. The dosis of tissue antitoxin which had been neutralized with toxoid added was calculated ( Table 2 ). As Influence of the Coexistence of Equine Antitoxin with Guinea Pig Antitoxin in the Tissues on the Degree of Sensitization
As the result of the finding described above, it was proved that a part of equine antitoxin in the intestinal tissues is reactive to the toxoid added in the bath. In this connection, the influence of the coexistence of equine antitoxin with guinea pig antitoxin in the tissues on the degree of sensitization was studied. Namely, varying doses of I131-labeled guinea pig antitoxin were injected intravenously to one group of guinea pigs and 24 hours later the dosis of toxoid required to cause an anaphylactic reaction of their intestine in a certain intensity (comparable to the one caused by acetylcholine in the concentration of 10-8 g/cc) was determined in each animal.
On the other hand, other two groups of guinea pigs were passively sensitized with the mixture of 1131-labeled guinea pig antitoxin and equine antitoxin.
The ratio of 1131-labeled guinea pig antitoxin to equine antitoxin in the mixtures were 1/1.07 in the second group and 1/3.22 in the third group.
These guinea pigs were also sacrificed 24 hours after the sensitization and the degree of sensitization in each animal was observed. After that, each intestine was treated following Pressman's method (Pressman et al., 1948) and their radioactivity was determined. From the radioactivity, the concentration of I131labeled guinea pig antitoxin in the tissues was estimated.
The concentration of circulating guinea pig antitoxin was also estimated from the radioactivity of serum. The results are shown in antitoxin in the tissue (X), and the relation between them was calculated in each group (Fig. 1) . In Fig. 1 , both concentrations were represented in loga- •¬ group 1, sensitized with guinea pig antitoxin.
•~ group 2, sensitized with guinea pig antitoxin
"© equine antitoxin (1.06).
•¢ group 3, sensitized with guinea pig antitoxin
"© equine antitoxin (3.22).
rithmic scale. As the quantitative relation between the both concentrations seems to be hyperbolic, the following equation was assumed (Ishizaka et al., 1956 ).
(logX+a) (logY+b) =c (1) Three constants in equation (1) (a, b, c) were determined by the least square for groups 1 and 2 and the equations (2 ) and (3) were obtained for respective groups.
(logX+2.46) (logY+2.51) =1.36
(2) (logX+2.03) (logY+0.71) .-0.082
Namely, equations (2) and (3) are the most reliable relation between the concentration of guinea pig antitoxin in the tissue (X) and the concentration of toxoid required to cause anaphylactic contraction in a certain intensity (comparable to the one caused by acetylcholine in the concentration of 10-8 g/cc), provided that the relation between them is hyperbolic.
As the result of this finding, it is clear that the higher concentration of antigen is required to cause an anaphylactic contraction, when equine antitoxin is in the tissues with guinea pig antitoxin.
In case of group 3, the quantitative relation between the concentration of sensitizing antibody and the concentration of antigen required was :not obtained.
However, it may safely be said that the higher the ratio of equine It is conceivable that only the tissue antibody which is reactive to the antigen added, or a part of it would play an important role in the elucidation of anaphylactic reaction. In this connection, the rate of the reactive antitoxin to the total tissue antitoxin was determined in the present experiment.
As the result of this, the rate wa's irrespective of the species of antitoxin used for sensitization.
Accordingly, the lack of sensitizing activity of equine antitoxin would not be due to the less intense antigen antibody reaction in the tissue, but to the unknown process following the antigen antibody reaction.
As for the specific inhibition of allergy, it was reported that non-sensitizing or blocking antibody inhibits the occurrence of allergic reaction in hay fever (Cooke et al., 1935) . On the other hand, the circulating antibody would inhibit the occurrence of anaphylaxis as suggested by Kabat et al. (1947) . This phenomenon, called anti-anaphylaxis, was observed by the present author previously (Ishizaka, 1952) . Namely, when a lot of diphtheria equine antitoxin was injected intravenously to the sensitized guinea pigs immediately before the advocative injection of toxoid, the anaphylactic shock was inhibited. But the inhibition of anaphylactic reaction with the non-sensitizing antibody in the tissue has not been reported.
As the equine antitoxin in the intestinal tissues is reactive 
